Eifect of Long Period Ocean Tides on the Earth's Rotation
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The second-dcgrec zonal tide raising potential, which is responsible for tidal changes in
the 1 iarth's rotation rate and length- of-day, issymmetric about the polar axis and hence
can excite the Harth's polar motion only through its action upon nonaxisymmetric
features of the Farth such as the occans. Occantidal excitation of polar motionin the
diurnal and semidiurnal tidal bands has been previously detected and extensively
cxamined, Here, the detection of ocean tidal excitation of polar motionin the long-
period tidal vana. specifically at the Mf" (1 3.63 -day) and Mf (13.66-day) tidal
frequencics, is reported. Spectra of the SPACEHO9S polar motion excitation function
exhibit pinks at the prograde and retrograde fortnightly tidal periods. After removing
the cffccts of atmospheric wind and pressure changes, an empirical model for the effect
of the fortnightly ocean tides upon polar motion excitation is obtained by least-sgLIwm
fitting periodic terms atthe My and Mf" tidal frequencices to the residual polar motion
excitation series. SPACLH95, a Kalman filter-lmscd combination of space-gcodct ic
measurements of the Earth's rotation spanning 1976.8- 1995, was chosen for this
purposc since its time span is great cnoughto resolve the Mf and Mf tidal frequencics
(whose. bcat period is 18.6 yews), The resulting empirical model for the effect of the
fortnightly ocean tides upon polar motion excitation is compared with the. predictions of
hydrodynamic ocean tide modecls.




